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Specification 



1. Title of Invention 

Return Electrode Plate for Electric Scalpel 

2. Claims 

(1) A planar return electrode plate for an electric scalpel, comprising: a dielectric 
layer, a conductor layer, and an insulating layer, laminated in that order from the upper 
surface toward the lower surface; wherein: said dielectric layer comprises a thermoplastic 
resin and a dielectric substance, the volume resistivity of which layer is 10 6 to 10 16 Q cm 
and the dielectric constant whereof is 10 to 30 (at 750 kHz); said conductor layer 
comprises an electrically conductive base material exhibiting flexibility, the volume 
resistivity of which layer is 10 2 to 10" 3 Q cm; and said insulating layer comprises a 
thermoplastic resin, natural rubber, or synthetic rubber, the volume resistivity of which 
layer is 10 I2 to l0 16 ftcm. 

(2) A return electrode plate for an electric scalpel, comprising: a dielectric layer, a 
conductor layer, and an insulating layer, laminated in that order from the upper surface 
toward the lower surface; said dielectric layer whereof comprises a thermoplastic resin 
and a dielectric substance, the volume resistivity of which layer is 10 6 to 10 16 Q cm and 
the dielectric constant whereof is 10 to 30 (at 750 kHz); said conductor layer whereof 
comprises an electrically conductive base material exhibiting flexibility, the volume 
resistivity of which layer is 10 to 10" £1 cm; and said insulating layer whereof comprises 
a thermoplastic resin, natural rubber, or synthetic rubber, the volume resistivity of which 
layer is 10 12 to 10 16 £1 cm; wherein: one or more types of films of fluorine resins, olefin 
resins, vinyl chloride resins, vinylidene chloride resins, or poly [sic] or polyester resins 
are pressure bonded to form a protective film on the upper surface of said dielectric layer. 

(3) The return electrode plate for an electric scalpel, cited in claim 1 or 2, wherein the 
thermoplastic resin in the dielectric layer is one type, or one wherein is compositely used 
two or more types, of vinyl resins, olefin resins, rubber resins, fluorine resins, or silicon 
resins. 

(4) The return electrode plate for an electric scalpel, cited in claim 1 or 2, wherein the 
dielectric substance in the dielectric layer is one type, or one wherein is compositely used 
two or more types, of [(a) substance(s) selected from among] barium titanate, lead 
titanate, or lead zirconate. 



2 



(5) The return electrode plate for an electric scalpel, cited in claim 1 or 2, wherein the 
electrically conductive base material in the conductor layer is a screen-form or thin film- 
form metal or dielectric plastic or, alternatively, a carbon fiber woven fabric. 

(6) The return electrode plate for an electric scalpel, cited in claim 1 or 2, wherein the 
thermoplastic resin in the insulating layer is one type, or one wherein is compositely used 
two or more types, of [(a) resin(s) selected from among] vinyl resins, olefin resins, rubber 
resins, or urethane resins. 

3. Detailed Description of Invention 

This invention relates to an electric scalpel return electrode plate which exhibits 
abundant softness and flexibility, being formed by the use mainly of a thermoplastic resin 
material. More particularly, the invention relates to an electric scalpel return electrode 
plate wherein are provided inductive layers and insulating layers, consisting mainly of 
thermoplastic resin, on the two surfaces thereof, with a conductor layer interposed 
therebetween. 

Conventionally, for this type of electric scalpel return electrode plate, a conductor 
such as an aluminum plate or stainless steel plate has been used, either as is or after being 
subjected to a coating treatment. 

Accordingly, in conducting electric scalpel surgery on the human body, the 
human body is brought into direct contact with a sturdy metal plate of comparatively 
small size which configures a return electrode plate. When that is done, there is a danger 
in that situations frequently arise, die to the attitude of the equipment or the like, wherein 
only a portion of the human body makes contact, whereupon electric current concentrates 
in that portion, causing the human body to suffer burns. 

In order to eliminate this shortcoming, a return electrode plate has been proposed 
wherein an electrically conductive base is formed of electrically conductive fiber, on the 
surface of which plate is deployed an electrically conductive adhesive layer consisting of 
a mixture of carbon fiber and resin (Laid-Open Patent Application [TOKKAI] No. S53- 
123591/1978, gazette). With this, however, electrical characteristics and safety are 
insufficient. When this return electrode plate is used, moreover, there is an unpleasant 
sensation because it is brought directly into contact with the human body. Hence the 
appearance of an outstanding electric scalpel return electrode plate has continued to be 
hoped for. 
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An object of the present invention, which was devised with such circumstances in 
view, is to provide an electric scalpel return electrode plate which exhibits outstanding 
electrical characteristics and safety, and is also economical. 

The present invention relates to a laminated structure comprising a dielectric 
layer, conductor layer, and insulating layer, and to having a protective film on the upper 
surface of that laminated structure. More particularly, the present invention provides a 
return electrode plate for an electric scalpel, wherein, in terms of the optimum conditions 
in each layer which are made mandatory conditions, the dielectric layer comprises a 
thermoplastic resin and a dielectric substance, the volume resistivity of which layer is 10 6 
tolO l6 Q cm and the dielectric constant whereof is 10 to 30 (at 750 kHz), the conductor 
layer comprises an electrically conductive base material exhibiting flexibility, the volume 
resistivity of which layer is 10 2 to 10" 3 CI cm, and the insulating layer comprises a 
thermoplastic resin, natural rubber, or synthetic rubber, the volume resistivity of which 
Iayerisl0 12 tol0 16 £lcm. 

Preferred embodiments of the layers configuring the return electrode plate relating 
to the present invention are now described: Firstly, the thermoplastic resin used in the 
dielectric layer may be any such resin so long as it exhibits softness when being molded, 
but, in view of their electrical characteristics, strength, durability, and economy and the 
like, vinyl resins, olefin resins, rubber resins, fluorine resins, and silicon resins and the 
like should preferably be used. 

For the dielectric substance used for mixing into these thermoplastic resins, 
moreover, in general, any which are in fine powder form and exhibit high dielectric 
properties may be used, but, among such, barium titanate, lead titanate, or dielectric 
substances known by the general formula ABO3 are ideal. Ordinarily, 60 to 400 parts by 
weight of these dielectric substances are used for 100 parts by weight of the thermoplastic 
resins noted above. That is because, when the mixing ratio is such, the desired volume 
resistivity of 10 6 to 10 16 £1 cm and the desired dielectric constant of 10 to 30 (at 750 kHz) 
can be obtained. 

Next, for the dielectric base material in the conductor layer, a screen-form or thin 
film-form metal or dielectric plastic or, alternatively, a carbon fiber woven fabric or the 
like is preferable. For the metal, one such as brass, nickel, copper, stainless steel, 
aluminum, gold, or silver is used, and for the dielectric plastic, a thermoplastic resin 
having dielectric carbon mixed in, that is, a vinyl resin, olefin resin, rubber resin, fluorine 
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resin, or silicon resin or the like is used. However, a polyolefin or fluorine resin is 
particularly to be preferred. 

For the thermoplastic resin in the insulating [layer], moreover, thermoplastic 
resins like those pertaining to the dielectric layer are used, but urethane resins are also 
ideal. Low foams of these resins exhibit a cushioning property and are preferable for use. 

The structure of the present invention is now described with reference to the 
drawings. 

Fig. 1 is a diagonal cross-sectional view of one example of the return electrode 
plate relating to the present invention. The symbols 1 1, 12, 13, and 14 denote a dielectric 
layer, conductor layer, insulating layer, and protective film, respectively. The dielectric 
layer 1 1 is a sheet-form member molded from a mixture of a thermoplastic resin and a 
dielectric substance, the thickness whereof should be 0.2 to 0.6 mm. 

The conductor layer 12 is interposed between the dielectric layer 1 1 and the 
insulating layer 13, the thickness whereof is to be within a range that will guarantee 
flexibility but should ordinarily be 0.2 to 0.5 mm or so. 

The insulating layer 13 ordinarily has a thickness of 0.5 to 1 mm. The protective 
film 14, moreover, is bonded under pressure to the upper surface of the dielectric layer 1 1 
by some means such as adhesion or fusion, with a fluorine resin film of 10 to 30 \i in 
thickness excelling in chemical resistance and therefore to be preferred. 

The return electrode plate relating to the present invention, formed by the 
lamination of these layers, may be molded to any size according to the surgical objective. 
More particularly, in cases where it is necessary during surgery to use the return electrode 
plate on the entire surface of a human body, it will be molded to match the size of the 
bed. For use in localized surgery, the return electrode plate may be molded in some 
suitably smaller size. 

Fig. 2 is an explanatory drawing showing how the return electrode plate relating 
to the present invention is used. Symbol 21 designates a high-frequency generator which 
is the main electric scalpel unit, symbol 22 designates a human body, symbol 23 
designates the return electrode plate relating to the present invention, symbol 24 
designates the active electrode (scalpel tip), and symbol 25 designates a power supply. 

A return electrode plate based on such a configuration affords outstanding 
benefits such as those noted below. 
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a. The comparatively soft thermoplastic resin constitutes the main body, wherefore 
even large return electrode plates can be easily realized. When a large return electrode 
plate is used, all that need be done is to spread it on the operating table and have the 
patient lie down [thereon], and handling is simple because it is only necessary to connect 
the high-frequency generator to an electrode terminal. Furthermore, because abundant 
softness is exhibited, the area of contact with the human body during use becomes large 
due to the weight of the human body, and there is no danger of burns because electric 
current will not be locally concentrated as with conventional products. In particular, 
because the surface contacting the human body i& either the dielectric layer made of resin 
or the protective film pressure-bonded on that layer, there is no unpleasant sensation as 
there is with conventional products comprising a metal. Furthermore, because the 
conductor layer is sandwiched between the dielectric layer and the insulating layer, there 
are absolutely no electrical shocks and extremely good safety is realized. 

b. With conventional return electrode plates comprising a metal plate, such 
operations as applying an electrically conductive cream to enhance contact with the 
human body, or wetting with a physiological saline solution have been necessary, but the 
present invention does not require any such operation, and such auxiliary materials as 
creams or saline or the like need not be used. ^ There is also no need for any operation 
such as securing [the return electrode plate] with a sticky adhesive, whereupon there is no 
danger of a rash or the like being produced on the human body due to such sticky 
adhesive. 

c. Because the return electrode plate is a condenser type having the conductor layer 
enclosed between the dielectric layer and the insulating layer, leakage currents from 
various other electrical instruments or measuring device? in the operating room are 
completely shielded, and there is no danger of burns to the human body due to other 
power sources concurrently used. 

d. Because the surface is covered with a thermoplastic resin or the like, resistance to 
water and chemicals is good and, if the protective film is integrally mounted to the return 
electrode plate, these features are further enhanced and outstanding benefits are 
exhibited. 

e. Because the dielectric layer contains a dielectric substance and is a dielectric 
which exhibits a high dielectric constant of something like 10 to 30 at 750 kHz, the high- 
frequency current will flow readily between the blade tip of the electric scalpel and the 
conductor layer, and an electric scalpel function is realized. 
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£ The optimum ranges for the volume resistivity of the dielectric layer, conductor 
layer, and insulating layer, based on the results of practical tests, are established at 10 6 to 
10 16 , 10 2 to 10" 3 , and 10 12 to 10 18 , respectively. Thereby, the electrical characteristics of 
the present invention are made outstanding. 

Next, fabrication embodiment examples of the return electrode plate relating to 
the present invention are described. In these embodiment examples, parts and 
percentages (%) are all parts by weight or maximum volume percentages (%). 

Embodiment Example 1 : 

100 parts of a polyvinyl chloride resin, 60 parts of barium titanate, and, as a 
plasticizer, 20 parts of dioctyl phthalate were mixed, together, uniformly kneaded with a 
mixing roll, and formed into pellets of a mixed substance. This was rolled out with a hot 
roll to make sheet for the dielectric layer exhibiting a dielectric constant of 20 (at 750 

A 

kHz) and volume resistivity of 10 Q cm. . 

Next, a uniform mixture of 100 parts of a polyvinyl chloride resin and 50 parts of 
dioctyl phthalate was rolled with a calender roll to make sheet for the insulating layer 
having a thickness of 1000 \i and volume resistivity pf lO 1 ^ CI cm. Between these two 
sheets, 120-mesh brass metal screen was sandwiched to form the conductor layer, rolled 
with a hot press, and cooled to yield an integrally molded return electrode plate (450 m/m 
in width, 1000 m/m in length). 

Embodiment Example 2: 

A blend containing 20 parts polyurethane rubber arid 80 parts barium titanate was 
kneaded with a kneader and mixing roll until uniform, then fashioned into pellets, and 
rolled with a hot roll to make sheet having a thickness of 300 \i. Then a polyvinyl 
fluoride film having a thickness of 25 ji was hot pressure-bonded onto that sheet to make 
sheet for the dielectric layer having a protective film, a dielectric constant of 1 1 (at 750 
kHz), and volume resistivity of 10 14 £1 cm (value measured with 500 V applied). 

Next, a mixture of 100 parts of a polyvinyl chloride resin and 50 parts of dioctyl 
phthalate was run through a calender roll, yielding sheet for the insulating layer having a 
thickness of 1000 \i. The volume resistivity of this sheet was 10 I4 Q cm. 

Between these two sheets, a 40-mesh screen made of brass was sandwiched to 
form the conductor layer, rolled with a hot press, and cooled to yield an integrally molded 
return electrode plate (450 m/m in width, 1000 m/m in length). 



Electrodes were attached to the conductor layers of the return electrode plates 
obtained in Embodiment Examples 1 and 2, lead wires were run therefrom and connected 
to the main electric scalpel unit, and the electric scalpel was used. Favorable results were 
obtained in both cases. 

In the case of Embodiment Example 2 having the protective film, moreover, no 
loss whatever was observed in dielectric constant due to that protective film, and 
markedly superior chemical resistance was demonstrated. 

4. Brief Description of Drawings 

Fig. 1 is a diagonal cross-sectional view of one example of a return electrode plate 
relating to the present invention, and Fig. 2 is an explanatory drawing representing how 
the return electrode plate relating to the present invention is used. 

1 1 dielectric layer, 12 — conductor layer; 13 - ; ' insulating layer, 

14 — protective film. 
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